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(54) Title: AUTONOMOUS DEVICE 




(57) Abstract 

An autonomous device ( 10) is adapted to automatically move on a work surface (11) removing dirt, such as gravel, sand, dust particles 
and the like, from said work surface. The device (10) comprises a chassis (12) provided with wheels and with a brush roller (20) rotated 
by a drive motor (22) during said movement for the purpose of brushing up the dirt towards a suction duct (23) wherefrom, by means of a 
suction air stream, the dirt is conveyed to a dust container (24). An electronic control device (25) is provided for the control of the drive 
motor (22) of the brush roller. If the movement of the brush roller (20) is blocked or obstructed to a predetermined extent the control device 
(25) is arranged to stop the brush roller motor (22) and then transitorily activate the motor (22) in the opposite direction and, finally, after 
another stop, to reconnect the brush roller motor (22) to operate in the original direction of rotation. 
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Autonomous device 

The present invention -relates to an autonomous device of 
the kind which is arranged to automatically move on a work 
surface, such as a floor, removing dirt, such as gravel, sand, 
dust particles and the like, from said work surface. More 
5 specifically, the invention relates to such autonomous device 
which comprises a chassis provided with wheels and with a brush 
roller rotated by a drive motor during said movement for the 
purpose of brushing up the dirt towards a suction duct 
wherefrom, by means of a suction air stream, the dirt is 

10 conveyed to a dust container* The device also includes an 
electronic control device for controlling the drive motor of 
the brush roller. 

An autonomous device as described above is often referred 
to as vacuum cleaner robot due to the fact that the device can 

15 automatically move around on a work surface, according to a 
predetermined pattern or by random changes of the direction of 
movement, cleaning the surface from loose dirt, such as gravel, 
sand, threads, hair and small particle dust. Most often, the 
autonomous device is battery-driven which means that it cannot 

20 have the same capacity as a common vacuum cleaner powered from 
the mains. Basically, a vacuum cleaner robot comprises a 
chassis with wheels for the movement and often one or more 
additional support wheels which are not driven. For the drive 
of the drive wheels often a separate motor is provided for each 

25 drive wheel. In addition, there is provided a unit for the 
collection of dust comprising a suction nozzle, a suction fan 
with drive motor and a dust container as well as connection 
conduits therebetween. Finally, an electronic control device is 
provided for the coordination of all activities of the vacuum 

30 cleaner robot and for the determination of patterns of 
movement. In addition, the control device is used for the 
determination of possible obstacles in the near surroundings of 
the vacuum cleaner robot so that a collision with obstacles is 
avoided and so that the robot can free itself if getting stuck 

35 in a corner or the like. 

As a result of the limited suction capacity, suitably, a 
brush roller is provided which rotates during the movement of 
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d the work surfarce brushing up dust particles 
the device around the worK a guction force takes over 

towards a suction duct where g ^ ion force G f 

conveying the dust to ^^^^ «ork surface and 
any greater magnitude xs not ^ good due to the joint 
5 the cleaning ability becomes reasonably g 

action of the brush and the suction fan. blem whe n 

However, the rotating ^ ^ £ringe8 . 

the surface consists of soft cj ^ fringe8 

Upon movement of the device xn over sue andf in 

L0 can be brought with the brush to wx»d ^up ^ ^ 
the worst case, to get stuck on the hrush o & 
and the adjacent brush roller ^J^^ to the brush 
with destroyed carpet fringes or cause damag 
r oller or the accompanying drxve ^ ^ drawba cks 

15 The object of the xnventxon xs to device whicn 

indicated above and to provide an auton ^ ^ 

senses tendencies for carpet device in suc h a 

in the rotating brush thereby ^ stuck wU l be 

wa y that a fringe xn th ■ autonomous device of the 

connection with an embodxment and 
25 accompanying drawing d . vice aco ordin<, to the 

ng . 2 8; o„ the device oI ^ cOTpon . nt8 

section, an J--^,, o£ roe The dev.ee 

35 „n a floor 11 carrying £unctlOTal nnit. are mounted. 

compri.ee a cha.ere 12 on Be<jured to th . che.ex. 

The chaeeia 12 is covered by « co™ ^ t „. 9hape of 

by .crew, or the UJ.. J^^. M , 15 ere rotetahiy 
a cylinder can and two drive 
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journalled on the chassis 12 such that their axis of rotation 
coincide with a line 16 through the center of the can. In 
addition to the drive wheels 14 , 15 a third wheel 17 is 
provided designed as a pivot wheel. The driving of the drive 
5 wheels is performed by means of separate drive motors, not 
shown. One advantage with this arrangement is that by driving 
the drive wheels in opposite directions turning of the device 
around its center is easily brought about. 

The autonomous device comprises a work unit arranged to 
10 carrying out vacuuming of the base on which the device is 
moving. The work unit comprises a rotating brush roller 20 
driven by a drive motor 22 via a belt transmission, 
schematically designated by 21. Suitably, the drive motor 22 is 
a DC motor for low voltage, for example 12 volts. Adjacent to 
15 the brush roller 20, at a distance from the base, a suction 
duct 23 opens which connects to a dust container 24. 

When the brush roller is rotated it will brush up dust from 
the base to the entrance of the suction duct 23 where the dust 
is caught by a suction air stream prevailing at the entrance 
20 and generated by a suction fan unit, not shown. The brush 
roller is rotated in a direction opposite to that of the drive 
wheels 14, 15 during movement in the forward direction (to the 
right in Fig. 1). This means that the brush roller rotates 
against the direction of movement of the device. In this way 
25 the brush roller will brush the dust in a forward direction 
which means that dust not immediately caught by the air suction 
stream will again by the brush roller be brushed up towards the 
entrance 23 to then be caught by the air suction stream. 

For the control and coordination of all activities of the 
30 autonomous device there is provided an electronic control 
device 25. The device comprises a microprocessor of the type 
MC68332 mounted on a printed cicuit board along with memory 
circuits needed as well as drive circuits for the various drive 
motors for the drive wheels 14, 15, the brush roller 20 and the 
35 suction fan unit. The printed circuit board is constructed in 
a conventional way and will not be discussed in any further 
detail. 

The problem for the invention to solve is connected with 
the driving of the brush roller and the object is to see to it 
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driving is stopped and the brush roller released. If the 
backing movement has not been completed the backing sequence is 
repeated until backing has been fully completed. 

In Fig. 3 there is shown a block diagram over the driving 
5 of the brush roller motor 22. For the determination of if the 
brush roller motor has been blocked the current iB measured in 
the drive circuits provided between the microprocessor 25 and 
the brush roller motor 22. The measurement value is converted 
into digital form in an A/D-converter 26. 

10 Advantageously, the brush roller motor is driven at a speed 

below the maximum speed, e.g. at half the maximum speed. 
Because the device is to operate on a base with varying 
friction conditions it is desireable to keep the speed at a 
mainly constant level. Such regulation means that if vacuuming 

15 takes place on a hard floor an increase of the speed of the 
brush roller, which otherwise would occur, is avoided. At the 
same time it is possible to avoid the brush roller losing 
speed, with the resulting reduction in dust collection, during 
vacuuming on a soft carpet where the brush motor has to work 

20 harder. 

For the speed to be kept constant it is a prerequisite that 
it is possible to measure the speed in a simple manner, if not 
continuously, yet with high periodicity. The invention makes 
use of the sensing of the EMF generated by the DC motor 22 when 

25 its drive voltage is transitory disconnected. This EMF-value is 
fed to the A/D-converter 26 to be converted into digital form 
prior to being applied to an input of the microprocessor 25. 
For the control of the DC motor 22 to operate at the desired 
speed a signal PWM is sent to a drive circuit 27 which in turn 

30 is connected to the brush roller motor 22. A signal DIR is sent 
from the microprocessor 25 to the drive circuit 27 for the 
determination of the direction of rotation of the motor, 
forward or backward. A signal EMF is sent to the drive circuit 
27 for initiating of EMF-measurement when the driving has been 

35 transitory disconnected. For said EMF-measurement the drive 
voltage is being disconnected for about 10 milliseconds with a 
periodicity of about 100 milliseconds. 
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Claims 

1. to autonomous device (10) adapted to autoaatic.il, move on 
e wort surface ,11) removing dirt, euch a. gravel, .and duet 
perticlee end the like, from -aid work surface sard device 
MO, comprising a chaeeie ,12) provided with wheel, and with a 
, Leh roller ,20) rotated by a drive motor ,22, during .id 
— for the purpoe. of hruehin, up the dirt toward, a 
suction duct ,23, wherefrom, by meen. of . euction err streem 
the dirt is conveyed to . duet container (24,, an electrons 
control device ,25, being provided for the control of the drive 
0 motor (22) of the brueh roller, cbar.ct.ri..d in that if the 
° TL of the brush roller (20, i. blocked or obetructed to 
a p t .det.rmined extent the control device ,25, re erreng- « 
stop the brueh roller motor ,22, end then treneitorily ectivet. 
the motor ,22, in the oppo.it. direction and, finely, to 
5 reconnect the brueh roller motor ,22, to operate in the 
original direction of rotation. 

\ m autonomou. device according to claim 1, characterise- , „ 
thet the control device (25, i. erranged to meaeure, at • 
pr determined periodicity, the current through th. brush ro er 
2 0 motor ,22, end to order backward drive of the b-h r°ll.r 
„„ t or if the motor current exceed, a predetermined limit. 

that the control device ,25, i. erranged to meeeure the motor 
current al.o during the beckwerd drive and to atop the bru.h 
current current limit i. exceeded. 

25 rr ronomiu. i£ - — . - -* - - 

c eime. Ceract.ri.ed in that the control device ,25 
erranged to operate the brueh roller motor ,22) at a rated 
l"-« thL the meximum epeed end to keep the reted .peed 

thet the brush roller motor ,22, ie a DC motor and the control 
device ,25, i. arranged to drive the brueh roller motor ,22, 
with a voltage that i. pulee-width moduleted. 
35 6 en autonomous device according to cleim 5, ch.rect.ri.ed in 
that the control device ,25, ie arranged to transitorily, at a 
^determined periodicity, disconnect the drive voltage, tbe 
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control device (25) having an input on which the EMF generated 
by the motor (22) during the corresponding time slot is applied 
for the determination of the speed of the motor. 

7. An autonomous device according to any of the preceding 
5 claims, characterized in that the normal direction of rotation 

of the brush roller (20) is opposite to that of the drive 
wheels (14 r 15) of the device when the device (10) is moving on 
the work surface (11) and cleaning takes place. 

8. An autonomous device according to any of the preceding 
10 claims, characterised in that the electronic control device 

(25) is a microcomputer. 
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msnSsmS-iSSlSS. , tee to an autonomous devicn of 

The present invention relate. ^ m . „ort 
the kind which is arranged to autom. .and. 
eerf.ce, such a. a ««. „or* surface. Here 

eust particles and the ' ^ BUch au touo»ous device 

i epecifically. the invention rela ^ ^ , „„„„ 

Ich cerise, a chassrs proved ^ £or ^ 

roU er rotated by a drrve «*o . su cticn duct 
puEp „s. of bruehin, up the d£ ^ ^ ^ ^ 
.herefrom, by »»«»» ° £ » * ice also include, an 

, conveyed to a dust cont.ru* • th . ^ motor of 

electronic control devrce tor 

the brush roller. ...«ibed above is often referred 

ju, .utonomous device a. i "° zx ^ the d . vi e. can 

to .. vscuum clsaner robot due to ^ eccording to a 

l5 eetomatically move changes of the direction of 

predetermined pattern or by random ^ gravel; 

Lament, cleaning the ~ 'dust. Host often, the 

.end. threads, hsir aud small partrc ^ ^ 

au tono»»us device is ^"^"^J^ cU ener powered from 
20 have the s»e capacity a. a common , ^ . 

the mains. ^ a9 8 ' ^ „,„„,..« and often on. or more 

chassis with wheels f=r them ^ ^ to „ 

addi tion.l support wheels whrch era n^ d £oc „„„ 

o£ th. drive whssl. =««> a a mi t for the 

„ drlvc wheel. » addrtron there r. P ^ , uc tion fan 

Election ^^JH" rf con«iuar a. wall a- connection 

wi th drive motor and a d«t ^ „ 

conduits therebetween, anally, ltiM o£ the vacuum 
pr ovided for th. coord- tron ^ rf patteinB of 

30 cleaner robot and tor «» u use d for the 

movement. In addrtron. the con ^ suttound ing. of 

determination of possible obstacl ^ ob8ta cles rs 

the vacuum cleaner robot so that ^ stock 
a „oid.d and so thst the robot can free 

35 in s corner or th. li*.- cap scity, suitably, a 

b Jh%:r • ;^il%Ut.s during the movement of 
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the device around the work surfarce brushing up dust particles 
towards a suction duct where the suction force takes over 
conveying the dust to the "dust container. A suction force of 
any greater magnitude is not required at the work surface and 
5 the cleaning ability becomes reasonably good due to the joint 
action of the brush and the suction fan. 

However, the rotating brush roller can give a problem when 
the surface consists of soft carpets provided with fringes. 
Upon movement of the device in over such a carpet the fringes 

10 can be brought with the brush to wind up on the roller and, in 
the worst case r to get stuck on the brush or between said brush 
and the adjacent brush roller housing. This can cause a problem 
with destroyed carpet fringes or cause damage to the brush 
roller or the accompanying drive motor. 

15 The object of the invention is to eliminate the drawbacks 

indicated above and to provide an autonomous device which 
senses tendencies for carpet fringes or the like to get stuck 
in the rotating brush thereby controlling the device in such a 
way that a fringe in the process of getting stuck will be 

20 released. The object is solved in an autonomous device of the 
kind referred to by way of introduction which has obtained the 
characterizing features indicated in claim 1. 

The invention will now be described more in detail in 
connection with an embodiment and with reference to the 

25 accompanying drawings, in which: 

Fig. l shows an autonomous device according to the 

invention in a lateral view, partly in section; 
Fig. 2 shows the device of Fig. 1 in a bottom view; 

Fig. 3 shows a block diagram of the components 

30 constituting the brush roller motor drive; and 

Fig. 4 shows a flow chart illustrating the control of the 

brush roller motor. 
In Fig. 1 there is shown, in a lateral view partly in 
section, an autonomous device 10 arranged to automatically move 

35 oh a floor 11 carrying out vaccuming of the same. The device 
comprises a chassis 12 on which functional units are mounted. 
The chassis 12 is covered by a cover 13 secured to the chassis 
by screws or the like, not shown. The device has the shape of 
a cylinder can and two drive wheels 14, 15 are rotatably 
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failed on the chassis 12 1 that «-x ^ - ^ 
coincide with . line 16 through the center ^ ^ 

Edition to the drive wheels ". 1 a * ^ 
provided designed as a prvot wheel. J h « d " \ not 
5 .heels is performed by means ^ ^ 

r-rrrr^r-s-L « - — 

aron „d its center U -^^ ^ aIraBaed to 
Th e autonomous devrc. ■ <^«» * which ^ devlce U 

10 carrying out vacuuming of the bas 20 
moving. The worh unit cerises . -oftxng ^ ^ 
driven by a drive motor 22 via « ^ 
.cnematically designated by 21. Suitably, Mj , cent to 

. DC motor for low voltage, for example 2 

15 the brush roller 20, at a distance fro. the base 

When the brush roller is rota 

20 r;rrar;r. n ucrron fa. ~ - — 
tt » m :r— * 

wheels 14, 15 during move*. rQ n e r rotates 

• „■ i, This means that the brush roller 
r t h. direction of »ov. M nt of the device. !n this way 

TT sh roller «U1 brush the dust in a forward direction 
25 the brush roller will „ y the air MO tio» 

" hi ° h "In ™1 X the b^h roller be brushed up toward, the 

« * r" 01 ^. 0 "^^ an el«tUic control 
" :™ r^vic. cerises a microprocessor of the type 
device 25. The devi P ^ ^ ^ mmcy 

sj^ts: 

" "ent";.! w- y J will not be discussed in eny further 



problem for the invention to solve is ——-^ 
the driving of the brush roller and the object is to see to 
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4 

that if the movement of the brush roller is completely blocked 
or considerably obstructed this condition is removed. During 
vacuuming the autonomous device is moving across a floor in 
randomly chosen directions for so long as to have every part 
5 surface of the floor being passed at least once. The floor 
comprises free surfaces with a hard floor coating as well as 
surfaces covered by soft carpets. During the movement across 
the floor the brush roller 20 is rotated at a speed 
considerably greater than the speed of the drive wheels 14, 15. 

10 When the device reaches a carpet fringe it may happen that one 
or several fringes get caught by the bristles on the roller to 
follow in the rotating movement. In this way the carpet fringe 
can be fed into the interior of the device bringing with it the 
end of the carpet causing the device to get stuck. Therefore, 

15 a program sequence has been put into the program memory of the 
control device with the meaning that if there is an indication 
of the brush roller getting stuck the brush roller motor is 
disconnected whereafter the motor is again transitorily 
switched on but in the opposite direction making it possible 

20 for the carpet fringe to be fed out. When the back drive has 
been completed the brush roller motor is again stopped and 
thereafter the drive is reconnected with the original direction 
of rotation. In the normal case this would be sufficient for 
the release of the brush roller and reestablishment of the 

25 function. Should this not be the case the procedure will be 
repeated. It is also possible that after several reversing 
procedures without result the device is permanently inactivated 
to be reactivated only by manual action. This control function 
is illustrated in the flow chart of fig. 4 which also includes 

30 a part relating the the sensing and correting of speed. As 
appears from the flow chart, firstly, the drive current of the 
brush roller motor is sensed and compared with a limit value. 
If the limit is exceeded the driving of the brush roller motor 
is stopped and then the motor is driven in the opposite 

35 direction. Thereafter, the drive current is again measured and 
if the limit is still exceeded the driving is stopped so that 
the brush roller is pricipally released. If after the backing 
procedure the limit is not exceeded it is determined if the 
predetermined backing movement is fully completed. If so, the 
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* hTmsh roller released. If the 

drivin, i. -opped .nd the *u.h r BequeDce i. 

backing movement has not fceen comy 

repe.ted until becking b«. o~» ^J^er the drivin, 
In rig. 3 there is shown ^jtlernination of I* the 
5 of the brush roller motor 22. For tne ne« 

fresh roller «tor has been blocked the current i. _ red in 
Te drive circuits provided between the Coprocessor 25 end 
the bru.n roXler .otor 22. The neeeure^nt velu. is converted 
• nto diaital form in an A/D-eonverter 26. 
0 J^ecuely. the hrueh roUer *otor i. driven at a epeed 
helow the «i- =PO«o. - balf the 

Becauae the device i. to operate on a b... , wit . vary"., 
friction conditions it ie de.ireable to keep the .peed at a 
Z y constant lm U Such relation »e.n. that if ™° 
IS takeepl.ce on a hard floor an incre.ee of the .peed of the 
hmsh roller, which otherwise would occur - avowed. 

it is noesible to avoid the bmeh roller losing 
^d wTth L re Ltin, reduction in duet collection during 
on a soft carpet where the brush *otor ha. to worn 

" h "tr" the spe«, to be kept constant it is a prere^isite that 

„ . . «„*.ed in a simple manner, if not 
it is possible to measure the speeo in a sxiuy 

— - vet T j~>zz»- z srvs: 

25 Z 1":^-— "disconnected. This -value i. 

" d t the ./Converter 26 to be converted into digU^l for- 
pri cr to being applied to an input of the ^ 
For the control of the DC notor 22 to operate at the de.ired 
speed a signal P«H is .«■* to a drive circuit 21 which rn turn 

3„ i onnected to the brush roller -tor 22. » eigne! « « - 
£r on the coprocessor 25 to the drive circuit "'or the 
determination of the direction of rotation of the .otor 
forward or backward. A signal EMF is sent to the drive circuit 
"or initiating of t when the drrv.n, hashes 

35 traneitory disconnected. For .aid EHF-neesurenent the drive 

. volt.,. U being disconnected for about 10 .illieeconde with a 
periodicity of about 100 »illis.conde. 
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Claims 

1. An autonomous device (ID) adapted to automatically move on 
a work surface (11) removing dirt, such as gravel, sand, dust 
particles and the like, from said work surface, said device 
(10) comprising a chassis (12) provided with wheels and with a 

5 brush roller (20) rotated by a drive motor (22) during said 
movement for the purpose of brushing up the dirt towards a 
suction duct (23) wherefrom, by means of a suction air stream, 
the dirt is conveyed to a dust container (24), an electronic 
control device (25) being provided for the control of the drive 

10 motor (22) of the brush roller, characterized in that if the 
movement of the brush roller (20) is blocked or obstructed to 
a predetermined extent the control device (25) is arranged to 
stop the brush roller motor (22) and then transitorily activate 
the motor (22) in the opposite direction and, finally, to 

15 reconnect the brush roller motor (22) to operate in the 
original direction of rotation. 

2. An autonomous device according to claim 1, characterized in 
that the control device (25) is arranged to measure, at a 
predetermined periodicity, the current through the brush roller 

20 motor (22) and to order backward drive of the brush roller 
motor if the motor current exceeds a predetermined limit. 

3. An autonomous device according to claim 2, characterized in 
that the control device (25) is arranged to measure the motor 
current also during the backward drive and to stop the brush 

25 roller motor (22) if the motor current limit is exceeded. 

4. An autonomous device according to any of the preceding 
claims, characterized in that the control device (25) is 
arranged to operate the brush roller motor (22) at a rated 
speed lower than the maximum speed and to keep the rated speed 

30 almost constant. 

5. An autonomous device according to claim 4, characterized in 
that the brush roller motor (22) is a DC motor and the control 
device (25) is arranged to drive the brush roller motor (22) 
with a voltage that is pulse-width modulated. 

35 6. An autonomous device according to claim 5, characterized in 
that the control device (25) is arranged to transitorily, at a 
predetermined periodicity, disconnect the drive voltage, the 
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control device having an input on » ^^^"^ 
^ the motor ,22, during the corresponding t^ elot epp 
£or the detection o £ the speed o( the motor 
, *„ autonomous device according to any oi tn P 
i , characterised in that the normal direction of rotation 
claims, characterise" .„_,.„ that of the drive 

o£ the brush roller (20, i. ^^J^is moving on 
wheels (14, 15) ot the device when the device (I | 
the worh surface ,11, and cleaain, g 
8. An autonomous device according to any oi r 
, claims, eh.rset.ri.ed in that the electronic control device 
(25) is a microcomputer. 



WO 97/40734 



PCT/SE97/00727 




WO.97/40734 



PCT/SE97/00727 



21 3 




WO 97/40734 



PCT/SE97/00727 



3/3 




STOP DRIVING 
RELEASE BRUSH 



O 



INTERNATIONAL SEARCH REPORT 
— n ASS1F1CAT10N OF SUBJEC^]m! 



| International application No. 
PCT/SE 97/00727 



B^TELDS SEARCHgD — — „ foUowed by c^on^ymboU) 
Minimum documenution seined <cl«s>ficauon ry 



I aecuonic data bu. consul dunng U. * *■» 



— - 1FVT c CONSIDERED TO BE RELEVANT 



US 5341540 A (SOUPERT ET AL). 30 August 1994 
(30.08.94), figures 1-4 



abstract 



Relevant to claim No. 
1 



Q| Furt her document are Bstod in the continuation of Box 
• Special ctttgoriet of cited oocumeais: 

special reMOO^^eafi^ 
'O' document referring to in oral disclosure, use earn 

me * nS k,-^ nnor to the international filing date but later than 
•p» document published prior to ine m«™ 

the priority date claimed , — 

i Date of the actual completion o. the mtemaUoniH search 

| NaLe^nTmlili'ng address ot tne ia A/ 
Swedish Patent Office 
STsS.S-102 42 STOCKHOLM 

I FactimileNo + 46 8 666 02 86 

Form PCT/1SA/J10 (second .heel) (Ju.y *«) 



C Q See patent family annex 

*X' docun^ of particular relevance: t^I^ 
X conn^l uo P ve4 or c»^^ wnsjdered to .nvoive an 
step when the document is taken alone 

*Y" document of paru^r^ 

considered to involve an mvenuve step ^ OTBlbiMtI oii 

combined with one or ^J^iXwT 
being obvious to a person skilled in the an 
*£" document m ember of the same patent family 
Date of mailing of the international s«,rc» .^ori 

07 -08- 1SS7 

Authorized officer 

Jan-Axel Ylivainio 



2 



irv i ilxvPi A I ajl aiL.AJvv-.ri MxEsT wxvi international application No. 

PCT/SE 97/00727 


C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Glation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


WO 8102830 Al (MATSUSHITA ELECTRIC INDUSTRIAL CO. 
LTD.), 15 October 1981 (15.10.81), 
abstract 


1 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



♦ 



INTERNATIONAL SEARCH REPORT 
Information on patent family members 



03/06/97 



Patent document 
cited in search report 



US 

us 



5109566 A 
5341540 A 



Publication 
due 

15705/92. 



30/08/94 



W0 95Z6512 Al 05/10/95 



EP 0351801 A2 24/01/90 



International application No. 
PCT/SE 97/00727 



Patent family 
member(s) 



NONE 



AU 

CA 

OE 

EP 

EP 

FR 

FR 

JP 

WO 

FR 

AU 
CA 
EP 

SE 
SE 



5839490 A 
2058929 A 
69008530 D 
0476023 A,B 
0584888 A 
2648071 A,B 
2695342 A,B 
5502743 T 
9014788 A 
2656831 A 



2155495 A 
2186223 A 
0753160 A 
502834 C 
9401061 A 



DE 6890525 U 

JP 2034137 A 

JP 8015470 B 

US 4977640 A 



VIO 8102830 Al 15/10/81 



AU 
AU 
DE 
GB 
JP 
JP 
JP 
US 



528500 B 
6925081 A 
3142247 T 
2086217 A,B 
1490736 C 
56139727 A 
62019168 B 
4446595 A 



Publication 
dale 



07/01/91 
08/12/90 
00/00/00 
25/03/92 
02/03/94 
14/12/90 
11/03/94 
13/05/93 
13/12/90 
12/07/91 



17/10/95 
05/10/95 
15/01/97 
29/01/96 
30/09/95 

15/04/93 
05/02/90 
21/02/96 
18/12/90 

28/04/83 
26/10/81 
15/04/82 
12/05/82 
07/04/89 
31/10/81 
27/04/87 
08/05/84 




Form PCT/ISA/210 (patent lemily annex) (July 



